Epidemiological Surveillance of Leishmaniasis in

INTRODUCTION
Leishmaniasis is defined as a spectrum of diseases caused by protozoan parasites of the genus Leishmania. It is a parasite that causes clinical manifestations from localized ulceration of the skin and mucous membranes, to systemic changes. Clinically, it can be described as cutaneous, mucocutaneous or visceral leishmaniasis. The disease is transmitted to animals and from animals to humans by phlebotomine sandflies of the genus Lutzomyia and it is more common in warmer climates [1] .
The diseases caused by leishmanii are registered in 98 countries worldwide and represent a significant public health problem. An estimated incidence of visceral leishmaniasis is between 0.2 and 0.4 million cases and of cutaneous leishmaniasis from 0.7 to 1.2 million cases worldwide annually [2] . Epidemiological studies show that leishmaniasis is spread worldwide, in tropical zones of South and Central America and Africa, as well as in temperate regions of South America, Southern Europe and Asia. [3] . More frequent human migrations represent a risk for the occurrence of leishmaniasis in Europe, together with the spreading of the disease from endemic regions, such as the Mediterranean, to the neighboring areas where there are no vectors of the disease, and the re-emergence of the disease in the Mediterranean Region because of a larger number of immunosuppressed people [4] . The incidence of visceral leishmaniasis in the Mediterranean Region is 1,200-2,000 cases annually while on a global basis it is 202,200-389,100 cases annually [2] . This disease, caused by Leishmania infantum, is endemic in almost all countries of the Mediterranean Basin. In former Yugoslavia, endemic areas of visceral leishmaniasis were Macedonia, southern Serbia, southern Hercegovina, Dalmatia and the coastal part of Montenegro. According to the epidemiological data, in the territory of Serbia and Montenegro, 39 cases were reported in the period from 1991 to 2000. [5] . In Montenegro, as well as in the surrounding region, the visceral form of leishmaniasis is dominant. The first case of the disease was detected in the area of the town of Bar, which is also the endemic focus of visceral leishmaniasis [6] . The increase in the number of individuals infected by leishmaniasis pathogens occurs due to the disturbance of the ecosystem, increasing density of vectors and reservoirs of infection. Since 2005, one to three cases have been registered per year [7] .
In March 2010 the World Health Organization convened a leishmaniasis expert panel, which emphasized the need for updating the epidemiological data base of this disease in order to plan appropriate control of leishmaniasis [8] .
OBJECTIVE
The aim of this study was to present results of epidemiological surveillance of leishmaniasis in humans in Montenegro in the period from 1992 to 2013.
METHODS
The study was planned and conducted as a descriptive epidemiological study. The sample included patients of leishmaniasis in Montenegro in the period from 1992 to 2013.
Pursuant to General Law on Prevention and Suppression of Contagious Diseases [9, 10] , Law on Protection of Population against Communicable Diseases [11] , and Rule Book on Reporting Communicable Diseases and Hospital Infections [12] , leishmaniasis is included in the list of diseases which must be reported (report cards). The database on occurrence of communicable diseases is kept by the Centre for Control and Prevention of Diseases within the Institute for Public Health of Montenegro. For the period from 1945 to 1994 there are written reports on occurrence of communicable diseases and since 1995 to present day an electronic database has been used.
In our research, the source of data on the patients with leishmaniasis in Montenegro from 1992 until 2013 were the report cards from the database of the Centre for Control and Prevention of Diseases within the Institute for Public Health of Montenegro, and the medical documentation of the patients (gender, age, municipality and date of birth).
Data on parasitological diagnosis were collected from the Centre of Microbiology, the Institute for Public Health of Montenegro. In this center, microbiological confirmation of the disease, i.e. presence of parasites, was made using microscopy techniques while the ELISA and indirect Hemagglutination Assays were used to prove antibodies against the pathogen.
The survey instrument was the incidence rate per 100,000 inhabitants, based on the census of Montenegro for 1991, 2003 and 2011 [13] .
The χ 2 -test was used to test the frequency of respondents of different gender and age in the observed group of patients. Material for the study was processed in the computer program SPSS v.13.0 (SPSS Inc.) and Microsoft Office 2003.
RESULTS
In the period from 1992 to 2013, 66 people were affected by leishmaniasis in Montenegro, out of which 65 (98%) patients were diagnosed with visceral form of the disease, and one patient had cutaneous leishmaniasis (infected in 1999, female, aged 36 years).
The average morbidity incidence rate for the abovementioned period was 0.48 per 100,000 inhabitants (range: 0 to 1.44). Slightly higher rates of incidence of the disease were registered in the four-year period from 2001 to 2004 (0.96, 1.12, 1.44 and 1.12 per 100,000 inhabitants, respectively) (Graph 1).
The distribution of patients according to gender indicates that 40 (61%) men and 26 (39%) women (p<0.05) were affected. The average incidence rate was 0.30 per 100,000 for men and 0.20 per 100,000 for women. The average age was 15.61 ± 16.76 (range 0-62 years). The highest average incidence rate was in the age group of zero to seven years (3.50 per 100,000 population) and was statistically significantly higher than in all other age groups (p<0.001 for all comparisons) (Graph 2).
The geographical distribution of patients with leishmaniasis in Montenegro indicates that they are registered in 11 out of total of 21 municipalities. The average inciGraph 1. Incidence rate of leishmaniasis per 100,000 population, Montenegro, 1992 Montenegro, -2013 n -number of leishmaniasis cases Graph 2. Average incidence rate of visceral leishmaniasis per 100,000 population depending on the age, Montenegro, 1992 Montenegro, -2013 n -number of leishmaniasis cases * one case of cutaneous leishmaniasis dence rate of leishmaniasis is the highest in the coastal region of Montenegro, with 2.39 per 100,000 inhabitants in Ulcinj, and 1.69 per 100,000 inhabitants in Bar (Figure 1) .
The number of new cases of leishmaniasis in relation to the reporting period within the year is shown in Graph 3. Seasonal distribution of leishmaniasis indicates that the disease occurs throughout the year with predominance in late spring and summer. In the period from April to October, the number of patients is 50, which represents 76% of all registered cases.
DISCUSSION
This study presents the results of epidemiological surveillance of leishmaniasis in humans in the Republic of Montenegro in the period from 1992 to 2013. A total of 66 persons were registered in the database of the Centre for Control and Prevention of Diseases within the Institute for Public Health of Montenegro. During this period, the visceral form of leishmaniasis was dominant and was present in 65 (98%) patients, while one patient was diagnosed with cutaneous leishmaniasis. Considering the fact that vectors are the same for the both forms, it is unlikely that in the former period only one person was affected by cutaneous leishmaniasis. It is more probable that a lighter form of the disease was in question and that these patients did not contact a doctor, or, if they had contacted the Department for Skin Disease, these patients were not registered. The average incidence rate for the abovementioned period was 0.48 per 100,000 inhabitants. This is in accordance with the low incidence rate of the disease that is characteristic for the southern European countries, ranging from 0.02 to 0.49 per 100,000 inhabitants [14] . Low values of incidence were also found in other countries in the region such as Greece 0.36, Algeria 0.45, Spain 0.23 and France 0.24 [15, 16, 17] .
Our study shows that a larger number of patients and a higher rate of incidence (0.96 to 1.44 per 100,000 inhabitants), were recorded in the four-year period from 2001 to 2004. Similarly, in neighboring Italy, in the period ranging from 2000 to 2004, the annual number of cases reached its peak and then began to decline. Similar results were reported in Bulgaria, although the incidence rate of visceral leishmaniasis was low (0.06 per 100,000 inhabitants) compared to other countries in the region [18, 19] .
When it comes to the age of patients, the disease was present in all age groups. The largest number of cases of visceral leishmaniasis was recorded in children up to seven years old (35 affected in total), with the highest average incidence rate (3.5 per 100,000 inhabitants). The results were similar in Bulgaria, Spain, Turkey and Malta [19] [20] [21] [22] . The results of our study show that children are the most vulnerable segment of the population due to a weaker immune response. Contrary to our results, in Greece the largest number of patients were over 14, and in Italy over 17 years of age [15, 18] .
By analyzing the gender structure of the patients, higher morbidity was recorded in men (61%) than in women (39%). A similar percentage ratio between the sexes was obtained in Greece and Spain [15, 20] . Greater susceptibility of men compared to women is due to men involvement in different activities such as fishing, agriculture and physical activities. However, other studies of this disease show no difference in occurrence among men and women within equal exposure [23, 24] .
Our study shows that the highest average incidence rates of visceral leishmaniasis for the reporting period were in the municipalities of Ulcinj and Bar. In addition to these two municipalities, patients were registered in nine other out of 21 municipalities in Montenegro. In the paper by Dakić et al. [5] it is shown that a great number of patients affected by visceral leishmaniasis in Serbia in the period from 2001 to 2007 had been previously on vacation on the Montenegrin coast.
A seasonal variation of registered cases in Montenegro in the period from 1992 to 2013 was associated with the change of seasons. The disease occurs throughout the year, but in the period from April to October, 76% of cases were registered. In Bulgaria, the majority were indigenous cases infected in warmer months (June-October), and the first clinical symptoms were recorded from October to January [19] . In our study, the largest number of cases were registered in May and June. Considering the fact that the incubation period lasts from two to 12 months, in Montenegro the disease has either minimal or maximal incubation. As the activity of vector is highest in the warm months, infection is possible either in early spring, in the case of shorter incubation, or at the end of the warm season the previous year, if the incubation is the longest.
CONCLUSION
The research has shown that Montenegro is among the countries with a low incidence rate of visceral leishmaniasis. This form of leishmaniasis is more frequent on the Montenegrin coast (municipalities of Bar and Ulcinj), in men and pre-school children.
Nevertheless, because of leishmaniasis re-emergence in the entire Mediterranean Basin, a comprehensive research of ecological and epidemiological characteristics of leishmaniasis, including better monitoring and notification system, is required.
КРАТАК САДРЖАЈ Увод Обо ље ња иза зва на лајшманијама су рас про стра ње на ши ром све та и зна ча јан су здрав стве ни про блем. Циљ ра да Циљ ра да је био да се пред ста ве ре зул та ти епи-де ми о ло шког ис тра жи ва ња лајшманијазе код љу ди на под-руч ју Цр не Го ре у пе ри о ду 1992-2013. го ди не. Ме то де ра да Ис тра жи ва ње је пла ни ра но и ре а ли зо ва но као де скрип тив на епи де ми о ло шка сту ди ја. Узо рак ис тра жи-ва ња су чи ни ли обо ле ли од лајшманијазе у Цр ној Го ри од 1992. до 2013. го ди не. Здрав стве ни и де мо граф ски по да ци при ку пље ни су из ме ди цин ске до ку мен та ци је. Код свих обо-ле лих бо лест је ми кро би о ло шки до ка за на. За ста ти стич ку ана ли зу ре зул та та ко ри шћен је χ 2 -тест, ко јим је ис пи та на зна чај ност сто па ин ци ден ци је. Ре зул та ти У на ве де ном пе ри о ду од лајшманијазе је обо-ле ло 66 осо ба (40 му шка ра ца и 26 же на) ста рих до 62 го-ди не (про сеч но 15,61±16,76 го ди на). Код 65 (98%) бо ле сни-ка ди јаг но сти ко ван је ви сце рал ни об лик обо ље ња, а код јед ног бо ле сни ка ко жни тип лајшманијазе. Про сеч на сто па ин ци ден ци је би ла је 0,48 обо ле лих на 100.000 ста нов ни ка. Нај ви ша про сеч на сто па ин ци ден ци је би ла је у уз ра сту до се дам го ди на (3,50 на 100.000 ста нов ни ка). Про сеч не сто пе ин ци ден ци је лајшманијазе с нај ви шом вред но сти би ле су у при о ба љу Цр не Го ре, док се зон ска ди стри бу ци ја ука зу је на то да се бо лест ја вља то ком це ле го ди не с пре до ми на ци јом с кра ја про ле ћа и на ле то. За кљу чак На ше ис тра жи ва ње је по ка за ло да је Цр на Го ра ме ђу др жа ва ма с ни ском сто пом ин ци ден ци је обо ле ва ња од лајшманијазе. Ипак, због по нов ног по ја вљи ва ња ове бо-ле сти у Ме ди те ран ском ба се ну и зна ча ја за на род но здра-вље, по треб но је све о бу хват но ис тра жи ва ње еко ло шких и епи де ми о ло шких од ли ка лајшманијазе, укљу чу ју ћи бо љи мо ни то ринг и си стем ре ги стра ци је. 
